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The end-loaded h i g h  pressure chamber design discussed 

i n  the  l a s t  repo r t  proved t o  be very  troublesome. I n v e s t i -  

g a t i o n  o f  the f requent  core  f a i l u r e s  i n d i c a t e d  t h a t  t he  small 

h o l e  d r i l l e d  i n  the  chamber t o  serve as a gas i n l e t  produced 

m i c r o  f r a c t u r e s  i n  the  very  hard meta l ,  which spread throuyh-  

ou t  the chamber w i t h  the a p p l i c a t i o n  o f  i n t e r n a l  pressure.  

A new "two un i  t ' l  h igher  pressure chamber has been 'de- 

s igned t o  overcome t h i s  d i f f i c u l t y .  I t  c o n s i s t s  o f  a r e l -  

a t i v e l y  s o f t  s tee l  lower p o r t i o n  w i t h  the  gas i n l e t  f i t t i n g s  

and a hard sec t i on  t h a t  serves as t h e  h i g h  pressure workkng 

area o f  the  chamber. The new design r e t a i n s  the  end-loaded 

fea tu re .  

The new core  has been i n s t a l l e d  i n  the  press and t e s t e d  

to 40 k b  w i t h  no f a i l u r e s .  

E x p l o r a t i o n  o f  the  m e l t i n g  curves o f  argon, carbon 

d i o x i d e ,  ammonia, and methane i s  now i n  progress i n  the 

reg ion  beyond 20 kb and i n  t h e  2OO0C + reg ion .  This work 

should be completed w i t h i n  a few months. I n i t i a l  e x p e r i -  

ments have a l s o  been conducted on n i t r o g e n .  
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A number o f  at tempts t o  i n v e s t i g a t e  t h e  suspected 

s o l i d - s o l i d  t r a n s i t i o n s  i n  carbon d i o x i d e  and ammonia by 

methods discussed i n  t h e  l a s t  repo r t  have been found t o  be 

unsuccessfu l .  Therefore,  a new s t a i n l e s s  s t e e l  capsule has 

been designed t h a t  w i l l  enable t h e  gas t o  be h e l d  i n  t h e  

so l  i d  s t a t e  a t  room temperature, and experiments t o  conduct 

d i f f e r e n t i a l  thermal analyses on these substances w i  1 1  be 

i n i t i a t e d  i n  t h e  ve ry  near f u t u r e .  

Recent i n v e s t i g a t i o n s  i n  t h i s  l a b o r a t o r y  have i n d i c a t e d  

t h a t  t h e r e  i s  a d i r e c t  r e l a t i o n s h i p  between t h e  C o m p r e s s i b i l i t y  

o f  a s o l i d  and i t s  m e l t i n g  temperature a t  any g i ven  pressure 

accord ing  t o  the  r e l a t i o n  

Data and c a l c u l a t i o n s  are  now being c o l l e c t e d  t o  determine 

t h e  c o m p r e s s i b i l i t y  o f  var ious gases from exper imental  

m e l t i n g  curve data.  


